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SYSTEM BUS MONITORING METHOD,
SYSTEM BUS MONITOR, AND SYSTEM ON
CHIP

CROSS-REFERENCE TO RELAT
APPLICATION

s
w

This application claims priority to Chinese Patent Appli-
cation No. 201010107545.4, filed on Feb. 9, 2010, which 1s
hereby incorporated by reference 1n 1ts entirety.

FIELD OF THE INVENTION

The present invention relates to the field of system bus
technology, and 1n particular, to a system bus monitoring
method, a system bus monitor, and a System On Chip (SOC).

BACKGROUND OF THE INVENTION

System On Chip (SOC) means a technology for integrating
a complete system on a single chip, and packaging all or a part
ol necessary electronic circuits. Due to 1ts high effective
integration performance, the SOC has become a main solu-
tion 1n place of an integrated circuit (IC), and become an
inevitable trend 1n the development of a microelectronic chip
at present.

The SOC technology 1s generally applied in a miniature
and complicated electronic device. For example, an SOC 1n a
sound detection device 1s a system provided on a single chip
and including electronic elements, such as an audio receiver,
an analog-to-digital converter (ADC), a microprocessor, a
necessary memory, and an iput/output logic controller. In a
specific application scenario, some of these electronic ele-
ments may initiate a command request as a master device, and
some may respond to the command request as a slave device.
Moreover, a system bus may be disposed between the master
devices and the slave devices to transmit data.

In a practical application, monitoring of the transmission
elficiency of a system bus 1s very important. For example, as
for an 1mage display apparatus, the transmission eificiency of
a system bus may directly influence the display effect of an
image, and the higher the transmission efficiency of the sys-
tem bus 1s, the better the display eflect of the image will be.

At present, 1n monitoring of the transmission efficiency of
a system bus, simulation methods with Electronic Design
Automation (EDA) and Electrical System Level (ESL) are
mainly used.

In the implementation of the above simulation process, the

inventors found that the prior art at least has the following
problem.

Influenced by, for example, accuracy of a simulation model
and completeness of a simulation scenario, accurate monitor-
ing of the transmission eificiency of a system bus cannot be
ensured.

SUMMARY OF THE INVENTION

The present invention 1s directed to a system bus monitor-
ing method, a system bus monitor, and an SOC, so as to more
accurately monitor an average transmission eificiency of a
system bus.

In order to achieve the above objectives, the present inven-
tion provides the following technical solutions.

A system bus monitoring method 1s provided, which
includes:
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2

accepting a pre-configured monitoring time;

monitoring a system bus 1n real time during the monitoring
time to determine an effective transmission time of the system
bus; and

determining a ratio of the effective transmission time to the
monitoring time as an average transmission eificiency of the
system bus.

A system bus monitor 1s provided, which includes:

an accepting unit, adapted to accept a pre-configured moni-
toring time;

a monitoring unit, adapted to monitor a system bus 1n real
time during the monitoring time, and determine an effective
transmission time of the system bus; and

a determining unit, adapted to determine a ratio of the
clfective transmission time to the monitoring time as an aver-
age transmission etficiency of the system bus.

An SOC 1s provided, which includes at least one master
device and at least one slave device. A system bus 1s con-
nected between the master device and the slave device, and 1s
connected with a system bus monitor thereon. The system bus
monitor 1s adapted to accept a pre-configured monitoring
time, monitor the system bus in real time during the monitor-
ing time, determine an effective transmission time of the
system bus, and determine a ratio of the effective transmis-
sion time to the monitoring time as an average transmission
cificiency of the system bus.

According to the system bus monitoring method, the sys-
tem bus momtor, and the SOC of the present invention, the
system bus can be directly monitored 1n real time during the
pre-configured monitoring time, to determine the effective
transmission time of the system bus, and determine the aver-
age transmission etficiency ol the system bus according to the
elfective transmission time and the monitoring time, such that
the average transmission efficiency of the system bus can be
more accurately monitored, as compared with the simulation
of the system bus using a simulation model.

BRIEF DESCRIPTION OF THE DRAWINGS

To 1illustrate the techmical solutions according to the
embodiments of the present invention or 1n the prior art more
clearly, the accompanying drawings for describing the
embodiments or the prior art are introduced briefly in the
following. Apparently, the accompanying drawings in the
following description are only some embodiments of the
present invention, and persons of ordinary skill in the art can
derive other drawings from the accompanying drawings with-
out creative eflorts.

FIG. 1 1s a schematic view of a method for monitoring an
average transmission eificiency of a system bus according to
an embodiment of the present invention;

FIG. 2 1s a detailed schematic view of the method for
monitoring the average transmaission efficiency of the system
bus as shown 1n FIG. 1;

FIG. 3 1s a schematic view of a transmission command
request of a system bus according to an embodiment of the
present invention;

FIG. 4 1s a schematic view of a method for monitoring data
traffic of a system bus according to an embodiment of the
present invention;

FIG. 5 1s a schematic view of a frame structure of a system
bus monitor according to an embodiment of the present inven-
tion;

FIG. 6 1s a detailed schematic view of the system bus
monitor as shown 1n FIG. 5;

FIG. 7 1s a schematic view of the system bus monitor as
shown 1n FIG. § after modification:
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FIG. 8 1s a schematic structural view of a specific system
bus monitor according to an embodiment of the present inven-
tion;

FIG. 9 1s a schematic structural view of an SOC according,
to an embodiment of the present invention; and

FIG. 10 1s a schematic structural view of a data traffic
statistical unit according to an embodiment of the present
invention.

e

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(Ll

Hereinafter, the system bus monmitoring method, the system
bus monitor, and the SOC of the present invention will be
described 1n detail with reference to the accompanying draw-
ngs.

It 1s obvious that the embodiments to be described are only
a part rather than all of the embodiments of the present inven-
tion. All other embodiments obtained by persons of ordinary
skill 1n the art based on the embodiments of the present
invention without creative efforts shall fall within the protec-
tion scope of the present invention.

As shown 1n FIG. 1, a system bus monitoring method

according to an embodiment of the present invention includes
the following steps.
In Step S11, a pre-configured monitoring time 1s accepted.
In Step S12, a system bus 1s monitored 1n real time during,
the monitoring time, to determine an effective transmission
time of the system bus.

In Step S13, an average transmission efficiency of the
system bus 1s determined according to the eflective transmis-
sion time and the monitoring time, that 1s, a ratio of the
clfective transmission time to the monitoring time 1s deter-
mined as the average transmission elliciency of the system
bus.

According to the system bus momitoring method 1n this
embodiment, the system bus can be directly monitored 1n real
time during the pre-configured monitoring time, to determine
the effective transmission time of the system bus, and deter-
mine the average transmission efficiency of the system bus
according to the effective transmission time and the monitor-
ing time, such that the average transmission efficiency of the
system bus can be more accurately monitored, as compared
with the simulation of the system bus using a simulation
model.

A main body implementing the system bus monitoring
method may be a monitor specially disposed to monitor the
performance of the system bus. It should be noted that the
performance of the system bus in this embodiment includes,
but 1s not limited to, the average transmission etliciency, data
traffic, or transmission type.

Hereinafter, the system bus monitoring technology 1s
described with an Advanced eXtensible Interface (AXI) bus
as an example, and a technical solution similar to that 1n this
embodiment may also be applied 1n other system buses. Spe-
cifically, 1n the embodiment as shown 1n FIG. 2, the monitor-
ing of an average transmission efficiency of a system bus in a
monitoring time mainly includes the following steps.

In Step S21, a pre-configured monitoring time 1s accepted.
In Step S22, an effective transmission time of the system
bus 1s determined.

The effective transmission time may be determined by
various methods. For example, a counter 1s adapted to directly
record a period of time during which the system bus is 1n a
working state, and the recorded time 1s the effective transmis-
s10n time.
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In this embodiment, a method for determining the effective
transmission time of the system bus includes the following
steps.

In Step S221, an 1dle time of the system bus 1s monitored.

In Step S222, a difference between the momitoring time and
the 1dle time 1s determined as the effective transmission time
of the system bus. That 1s, the effective transmission time of
the system bus may be determined by the following formula:

Effective transmission time=Monitoring time—idle
time

In this embodiment, the monitoring the idle time of the
system bus 1 Step S221 specifically includes: determining,
that the system bus 1s 1n an idle state, and then recording a
period of time during which the system bus 1s 1n the 1dle state,
in which the recorded time 1s the 1dle time.

A method for determining that the system bus 1s 1n the 1dle
state includes the following steps.

In Step S2211, after monitoring that a master device con-
nected to the system bus initiates a command request, an
incremental count 1s performed, that 1s, a counter 1s increased
by 1.

In Step S2212, after monitoring that a slave device con-
nected to the system bus finishes responding to the command
request, a decremental count 1s performed, that 1s, the counter
1s decreased by 1.

In a practical application, there may be a case in which a
master device 1nitiates a command request, and a slave device
1s required to respond several times, for example, the master
device mitiates a command request to require the slave device
to return eight numerical values by eight times. In this case,
the command request 1s considered to be completed only after
the slave device performs the last response. Specifically, as
shown 1 FIG. 3, 1n the AXI bus, only when wlast_ambi,
awvalid_ambi, and awready_ambi are all high, the slave
device 1s determined to fimish responding to a write request.
Likewise, when rlast_ambi, arvalid_ambi, and arready_ambi
are all high, the slave device 1s determined to finish respond-
ing to a read request.

In Step S2213, when the number of times of the incremen-
tal count 1s equal to that of the decremental count, the system
bus 1s determined to be 1n the 1dle state; otherwise, the system
bus 1s determined to be 1n the working state.

It should be noted that in this embodiment, 1f the master
device 1nitiates two command requests at the same time, for
example, the master device initiates a read request and a write
request at the same time, the counter 1s increased by 2. Like-
wise, 11 the slave device responds to two command requests at
the same time, for example, the slave device responds to a
read request and a write request at the same time, the counter
1s decreased by 2.

A method for recording the period of time during which the
system bus 1s 1n the 1dle state includes the following steps.

In Step S2214, the number of standard clock signals 1s
recorded when the system bus 1s 1n the idle state, and a
frequency of the standard clock signal can be determined
according to actual demands.

In Step S2215, a period of time during which the system
bus 1s 1n the i1dle state 1s determined according to the number
of the standard clock signals. After the frequency of the stan-
dard clock signal 1s determined, a period of the standard clock
signal may be determined, and as a result, the period of time
during which the system bus 1s 1n the 1dle state can be deter-
mined according to the recorded number of the standard clock
signals and the period of the standard clock signal.

In Step S23, aratio of the effective transmission time to the
monitoring time 1s determined as an average transmission
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eificiency of the system bus. That1s, the average transmission
eificiency of the system bus may be determined by the fol-
lowing formula:

Average transmission efliciency=Eflfective transmis-
sion time/Monitoring time

In the formula, the monitoring time may be configured
according to the practical application scenario.

In this embodiment, the command request includes a read
request and a write request. Specifically, as shown 1n FIG. 3,
in the AXI bus, when awvalid_ambi1 and awready_ambi are
both high, the master device 1s determined to 1nitiate a write
request; and when arvalid_ambi and arready_ambi are both
high, the master device 1s determined to initiate a read
request.

As shown 1n FIG. 4, 1n an embodiment, the present inven-
tion further provides a method for monitoring data traific of a
system bus in real time during a monitoring time, which
includes the following steps.

In Step S41, the number of times for initiating a command
request by a master device connected to the system bus 1s
monitored.

Specifically, the command request includes a read request
and a write request. Referring to FIG. 3 again, 1n an AXI bus,
the monitoring of awvalid_ambi and awready_ambi may
record the number of times for mitiating the write request by
the master device, and the monitoring of arvalid_ambi and
arready_ambi1 may record the number of times for imtiating
the read request by the master device.

In Step S42, the number of times for responding to the
command request by a slave device connected to the system
bus 1s monitored.

The monitoring of wready_ambi and wvalid_ambi may
record the number of times for responding to the write request
by the slave device, and the monitoring of rready_ambi and
rvalid_ambi may record to the number of times for respond-
ing to the read request by the slave device.

In Step S43, a sum of the number of times for initiating the
command request by the master device and the number of
times for responding to the command request by the slave
device 1s determined as the data traific of the system bus.

It should be noted that 1n a practical application of this
embodiment, the number of times for initiating the command
request by the master device can be omitted, as it 1s rather
small as compared with the number of times for responding to
the command request by the slave device. Therefore, in moni-
toring the data tratfic ol the system bus in the monitoring time,
it 1s possible to only record the number of times for respond-
ing to the command request initiated by the master device by
the slave device.

In addition, the present mvention may also make statistics
on the data traffic for different command IDs. Taking an AXI
bus for example, as the AXI bus supports an outstanding,
transmission mode, when the master device 1nitiates a com-
mand request by using a command ID1 and the slave device
has not responded to the command request, the master device
may further initiate a next command request by using a com-
mand ID2. In this manner, the AXI bus may transmit com-
mand requests carrying a plurality of command IDs at the
same time.

Therefore, when 1t 1s required to monitor the data traific of
the system bus for a specific command ID, statistics can be
made on read and write times 1itiated by the master device
for a specific command ID through awid_ambi and
arid_ambi, that 1s, in the above method of making statistics on
the data traific, the command requests carry an uniform com-

mand ID.
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In the above embodiment, though the methods for moni-
toring the average transmission eificiency and the data traffic
of the system bus 1n real time during the monitoring time are
specifically described, the present invention 1s not limited
thereto. In other embodiments of the present invention, other
performances of the system bus may be further monitored in

real time during the monitoring time according to actual
demands.

Persons of ordinary skill in the art should understand that
all or a part of the steps of the method according to the
embodiments of the present invention may be implemented
by a program instructing relevant hardware. The program
may be stored 1n a computer readable storage medium. When
the program 1s run, the steps of the method according to the
embodiments of the present invention are performed. The
storage medium may be a magnetic disk, an optical disk, a
Read-Only Memory (ROM), or a Random Access Memory
(RAM).

In an embodiment, the present invention further provides a
system bus monitor, which 1s adapted to accept a pre-config-
ured monitoring time, and monitor a performance of a system
bus 1n real time during the monitoring time.

In this embodiment, the system bus monitor can directly
monitor the performance of the system bus 1n real time during
the pre-configured monitoring time, such that the system
performance can be more accurately monitored, as compared
with the simulation of the performance of the system bus
using a simulation model.

In an embodiment as shown 1n FIG. 5, to monitor the
average transmission eificiency of the system bus in real time
during the monitoring time, the system bus monitor includes
an accepting unit 31, a momtoring unit 32, and a determining
unit 53.

The accepting unit 31 1s adapted to accept the pre-config-
ured momitoring time.

The monitoring unit 52 i1s adapted to monitor the system
bus in real time during the monitoring time, and determine an
elfective transmission time of the system bus.

The determining unit 53 1s adapted to determine an average
transmission eificiency of the system bus according to the
eifective transmission time and the monitoring time, that 1s,
determine a ratio of the effective transmission time to the
monitoring time as the average transmission efficiency of the
system bus.

In this embodiment, the system bus monitor can directly
monitor the system bus 1n real time during the pre-configured
monitoring time, determine the effective transmission time of
the system bus, and determine the average transmaission eifi-
ciency of the system bus according to the effective transmis-
sion time and the monitoring time, such that the average
transmission elficiency of the system bus can be more accu-
rately monitored, as compared with the simulation of the
system bus using a simulation model.

The momitoring unit 52 may determine the effective trans-
mission time of the system bus through a direct method. That
1s, the monitoring unit 52 may record a period of time during
which the system bus 1s 1n a working state directly by using a
counter, and the recorded time 1s the effective transmission
time.

Alternatively, the monitoring unit 32 may determine the
clfective transmission time of the system bus through an
indirect method. That 1s, the effective transmission time of the
system bus 1s indirectly obtained by determiming an 1dle time
of the system bus. In this case, as shown in FIG. 6, the
monitoring unit 52 includes a monitoring module 521 and a
determining module 522.

[
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The monitoring module 521 1s adapted to monitor the 1dle
time of the system bus.

The determining module 522 1s adapted to determine a
difference between the monitoring time and the 1dle time as
the effective transmission time of the system bus.

It can be known from FIG. 6 that the monitoring module
521 1in this embodiment includes an incremental count sub-
module 5211, a decremental count sub-module 5212, a deter-

mimng sub-module 5213, and an 1dle time recording sub-
module 5214.

The incremental count sub-module 5211 1s adapted to per-
form an incremental count aiter monitoring that a master
device connected to the system bus initiates a command
request.

The decremental count sub-module 5212 1s adapted to
perform a decremental count after monitoring that a slave
device connected to the system bus finishes responding to the
command request.

The determining sub-module 5213 1s adapted to determine
the system bus to be 1n the 1dle state when the number of times
of the incremental count i1s equal to that of the decremental
count.

The 1dle time recording sub-module 5214 1s adapted to
record a period of time during which the system bus 1s in the
idle state.

The 1dle time recording sub-module 35214 includes a
counter and a statistical device.

The counter 1s adapted to record the number of standard
clock signals when the system bus 1s 1n the idle state.

The statistical device 1s adapted to determine the period of
time during which the system bus 1s 1n the 1dle state according,
to the number of the standard clock signals.

Similar to the above method embodiments, 1n this embodi-
ment, the command request includes a read request and a
write request.

As shown 1n FIG. 7, to monitor the data traific of the system
bus in real time during the momtoring time, the system bus
monitor further includes a data traffic statistical unit 54.

The data traffic statistical unit 34 1s adapted to monitor the
data tratfic of the system bus in real time during the monitor-
ing time.

Spec1ﬁcally, it can be known from FIG. 7 that the data
traific statistical umt 54 further includes a first momtormg
module 541, a second monitoring module 542, and a traific
determining module 543.

The first monitoring module 541 1s adapted to monitor the
number of times for mnitiating a command request by a master
device connected to the system bus.

The second monitoring module 542 1s adapted to monitor
the number of times for responding to the command request
by a slave device connected to the system bus.

The traflic determining module 543 1s adapted to determine
a sum of the number of times for nitiating the command
request by the master device and the number of times for
responding to the command request by the slave device as the
data traffic of the system bus.

In an embodiment, as shown 1n FIG. 10, the data traffic
statistical unit 54 further includes a third monitoring module
544 and a second traific determining module 545.

The third monitoring module 544 1s adapted to monitor the
number of times for responding, by the slave device con-
nected to the system bus, to the command request imitiated by
the master device connected to the system bus.

The second traffic determining module 543 1s adapted to
determine the times monitored by the third monitoring mod-
ule 544 as the data traffic of the system bus.
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8

Similar to the above method embodiments, 1n this embodi-
ment, the data trailic statistical unit 34 may the data trafiic for
different command IDs. Taking an AXI bus for example, as
the AXI bus supports an outstanding transmission mode,
when the master device 1mnitiates a command request by using
a command ID1 and the slave device has not responded to the
command request, the master device may further initiate a
next command request by using a command ID2. In this
manner, the AXI bus may transmit command requests carry-
ing a plurality of command IDs at the same time.

Specifically, as shown 1n FIG. 8, 1n this embodiment, the
system bus monitor includes a system bus balance_counter,
an op_counter, a system bus 1dle_counter, and a processor.

In order to monitor an average transmission efficiency of a
system bus 1n real time during a monitoring time, the bal-
ance_counter 1s increased by 1 when a master device 1nitiates
a command request, and 1s decreased by 1 when a slave device
finishes responding to the command request. When a value of
the balance_counter 1s 0, 1t 1s indicated that the system bus 1s
in an 1dle state; otherwise, the system bus 1s 1n a working state.

When the balance counter monitors that the system bus 1s
in the 1dle state, the idle_counter 1s triggered to start counting
standard clock signals. When a frequency of the standard
clock signal 1s determined, the idle_counter can record a
period of time during which the system bus 1s 1n the 1dle state
by counting the standard clock signals.

Then, the 1dle counter transmits the recorded 1dle time to
the processor, and the processor determines the average trans-
mission elficiency ol the system bus according to the 1dle time
and the pre-stored monitoring time.

In order to monitor data traific of the system bus in real time
during the monitoring time, the op_counter makes statistics
on the number of times for mmitiating a command request by
the master device, and the number of times for responding to
the command request by the slave device. The specific statis-
tical method 1s the same as that described 1n the above method
embodiments. In the monitoring time, when completing the
statistics, the op_counter sends a statistical result to the pro-
cessor, and the processor determines the data traffic of the
system bus according to the statistical result.

Specifically, in the embodiment as shown in FIG. 7, the
monitoring unit may include a system bus balance_ counter
and a system bus 1dle_counter; the determining unit may be a
processor; and the data traflic statistical umit may include an
op_counter and a processor.

As shown 1n FIG. 9, 1n an embodiment, the present inven-
tion provides an SOC, which includes at least one master
device 901 and at least one slave device 902. A system bus 903
1s connected between the master device 901 and the slave
device 902, and 1s connected with a system bus monitor 904
thereon. The system bus monitor 904 1s adapted to accept a
pre-configured monitoring time, monitor a performance of
the system bus 1n real time during the monitoring time, deter-
mine an eilective transmission time of the system bus, and
determine a ratio of the eflective transmission time to the
monitoring time as an average transmission efficiency of the
system bus.

In an embodiment, the system bus monitor 904 1s turther
adapted to monitor data traffic of the system bus 1n real time
during the monitoring time.

It should be noted that the structure and functions of the
system bus monitor 1n this embodiment are the same as those
of the system bus monitor 1n the above embodiment, and the
details may not be described herein again.

In view of the above, according to the system bus monitor-
ing method, the system bus monitor, and the SOC of the
present invention, the system bus can be directly monitored in
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real time during the pre-configured monitoring time, to deter-
mine the effective transmission time of the system bus, and
determine the average transmission eificiency of the system
bus according to the effective transmission time and the moni-

10

of times for responding to the command request by the
slave device as the data traific of the system bus.

6. The system bus monitoring method according to claim 4,

wherein the monitoring the data traflic of the system bus in

toring time, such that the average transmission efficiency of 5 real time during the monitoring time comprises:

the system bus can be more accurately monitored, as com-
pared with the simulation of the system bus using a simulation
model.

In conclusion, the above are merely preferred embodi-
ments of the present mvention. However, the scope of the
present invention 1s not limited thereto. Changes or replace-
ments readily apparent to persons skilled 1n the art within the
technical scope of the present invention shall fall within the
scope ol the present invention. Therefore, the protection
scope of the present invention 1s subject to the appended
claims.

The mvention claimed 1s:

1. A system bus monitoring method, comprising:

accepting a pre-configured monitoring time;

monitoring a system bus 1n real time during the pre-con-

figured monitoring time,

monitoring an idle time of the system bus, and determining

a difference between the pre-configured monitoring
time and the 1dle time as an efiective transmission time
of the system bus; and

determining a ratio of the effective transmission time to the

pre-configured monitoring time as an average transmis-
s1on efficiency of the system bus;

wherein, the monitoring the idle time of the system bus

Comprises:

performing an incremental count after monitoring that a
master device connected to the system bus 1nitiates a
command request;

performing a decremental count aifter monitoring that a
slave device connected to the system bus finishes
responding to the command request;

determining the system bus to be 1n an 1dle state, when a
number of times of the incremental count 1s equal to a
number of times of a decremental count; and

recording a period of time during which the system bus
1s 1n the 1dle state as the 1dle time of the system bus.

2. The system bus monitoring method according to claim 1,
wherein the recording the period of time during which the
system bus 1s 1n the 1dle state comprises:

recording a number of standard clock signals when the

system bus 1s 1n the 1dle state; and

determining the period of time during which the system bus

1s 1n the 1dle state according to the number of the stan-
dard clock signals.

3. The system bus monitoring method according to claim 1,
wherein the command request comprises a read request and a
write request.

4. The system bus monitoring method according to claim 1,
turther comprising:

monitoring data traffic of the system bus in real time during

the monitoring time.

5. The system bus monitoring method according to claim 4,
wherein the monitoring the data traffic of the system bus in
real time during the monitoring time comprises:

monitoring a number of times for mitiating the command

request by the master device connected to the system
bus;

monitoring a number of times for responding to the com-

mand request by the slave device connected to the sys-
tem bus: and

determining a sum of the number of times for imitiating the

command request by the master device and the number
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monitoring a number of times for responding, by the slave
device connected to the system bus, to the command
request 1nitiated by the master device connected to the
system bus; and

determining a number of times for responding to the com-
mand request as the data tratfic of the system bus.

7. The system bus monitoring method according to claim 6,
wherein the command request carries a uniform command
ID.

8. A system bus monitor, comprising:

an accepting unit, configured to accept a pre-configured
monitoring time;

a monitoring unit, configured to monitor a system bus 1n
real time during the pre-configured monitoring time, and
determine an effective transmission time of the system
bus; and

a determining unit, configured to determine a ratio of the
clfective transmission time to the pre-configured moni-
toring time as an average transmission efficiency of the
system bus;

wherein, the monitoring unit comprises: a monitoring
module, configured to monitor an 1dle time of the system
bus; and a determining module, configured to determine
a difference between the pre-configured monitoring
time and the 1dle time as the effective transmission time
of the system bus;

wherein, the monitoring module comprises:

an 1ncremental count sub-module that performs an incre-
mental count after monitoring that a master device con-
nected to the system bus 1mitiates a command request;

a decremental count sub-module that performs a decre-
mental count after monitoring that a slave device con-
nected to the system bus finishes responding to the com-
mand request;

a determining sub-module that determines the system bus
to be 1n an 1dle state when the number of times of the
incremental count 1s equal to that of the decremental
count; and

an 1dle time recording sub-module that records a period of
time during which the system bus 1s 1n the 1dle state.

9. The system bus monitor according to claim 8, wherein

the 1dle time recording sub-module comprises:

a counter that records a number of standard clock signals
when the system bus 1s 1n the 1dle state; and

a statistical device that determines a period of time during
which the system bus is 1n the 1dle state according to the
number of the standard clock signals.

10. The system bus monitor according to claim 8, wherein

the system bus monitor further comprises:

a data traffic statistical unit that momitors data tratfic of the
system bus 1n real time during the monitoring time.

11. The system bus monitor according to claim 10, wherein

the data traffic statistical unit comprises:

a first momitoring module that monitors a number of times
for imtiating the command request by the master device
connected to the system bus;

a second monitoring module that monitors a number of
times for responding to the command request by the
slave device connected to the system bus; and

a first traific determining module that determines a sum of
the number of times for mitiating the command request
by the master device and the number of times for
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responding to the command request by the slave device
as the data tratfic of the system bus.

12. The system bus monitor according to claim 10, wherein

the data traffic statistical unit comprises:

a third monitoring module that monitors a number of times
for responding, by the slave device connected to the
system bus, to the command request mitiated by the
master device connected to the system bus; and

a second traffic determining module that determines times
monitored by the third monitoring module as the data
traffic of the system bus.

13. A System On Chip (SOC), comprising at least one
master device and at least one slave device, wherein a system
bus 1s connected between the master device and the slave
device, and 1s connected with a system bus monitor thereon;
and the system bus monitor 1s configured to accept a pre-
configured monitoring time, monitor the system bus 1n real
time during the pre-configured monitoring time, perform an

10
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incremental count after monitoring that a master device con-
nected to the system bus mitiates a command request, per-
form a decremental count after monitoring that a slave device
connected to the system bus finishes responding to the com-
mand request, determine the system bus to be 1n an 1dle state,
when a number of times of the incremental count 1s equal to
anumber ol times of the decremental count, record a period of
time during which the system bus 1s in the 1dle state as the idle
time of the system bus, and determine a difference between
the pre-configured monitoring time and the 1dle time as an
elfective transmission time of the system bus, and determine
a rat10 of the effective transmission time to the pre-configured
monitoring time as an average transmission efficiency of the
system bus.

14. The SOC according to claim 13, wherein the system
bus monitor 1s further configured to monitor data tratfic of the
system bus 1n real time during the momitoring time.
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